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^ # * hcK lB||b|S ^1°!- ^E-fllTjoll SiOjAH, x|]y £h§ G|0|E|^ 0^|# #S M ghgo| °t-^Oj|^| 

^ x|| 5,047,8592(^1 °|s| §£| uj §_ x\\ PHA 216222) SJ £ *\\ 5,1 1 1 ,2982(q|Ei|°l°| §a| £J 
2 *HlPHA 216442)o]| 7|xHe| o||=l5 xi|7H^7| ^°h-gJH^ ^g(FIR) SJ ^Ehgjfi^ ^g(IIR) 

# ?H^7| ^IsH A^sioi, na| ^a| m g A-||A-|oj| 7|x||§hzK x||y °J™^ £}g°l|Ai ^§ o]|5^ 

^ °j <y^# ?h-m^i?|7| z\m 7h^& 3oi a^oiz, oi^ si s& hehs h^si 3*1011*1 

niMI SS ^ XM. ^i^b j-ii^ nj ej « o|s3Ho| 5||^a|o| Y^sj- 7H^e W. Ciciora, G.Sgrignoli Si W. 
Thomas2.| [A Tutorial on Ghost Cancelling in Television Systems, IEEE Trans. Consumer Elect., *ilCE-25 
a, Xi|9-43^|0|X|(1979. 2)]o\\M ^7j*^ ?i cK 



*Hy s*]|o|| ch eh a\m ^sjsfe *Hy g*l£! £]2# S^sU, a *!£7h *ny# #SH ^ 

3£S £i2» ^iil°fe 3dO|cK ns^, a|2^ *1g gj & a<>|| o|5H g £ g C f, g§fi ^7^oj S ^o|e 

7r°^ Sh-(AWGN)°J 3d°^ o\o]M, ^ £)2^ ^22^ u|JHHjJL, *Hy ^&2| S.QJ-B 

H|HKX| ?7HS|-0i 7H^@CK ^A|E! A|J>J= S|A| H>«5|o S Xj^HO^ c h £ & 7 |-° Aj S rj^ u|£ 

(SNR)# ^^h^l^l^l ^1 AhSS ^ 5i°ai, o^^, ^a^i^aH §§§ ^A|*r - oi- ^ oi C K o | cH 

Ai aH^s| ^AH Ste ^A|S 3^ cH^^# ^IsH 7fe^ck 



*m w§ai aa& sa^ s^^. #9, owa ntsc ^^m-^|7h# m&s ^^s-^i 

7H-7|^(GCR)^ 4.2 MHz^l c^^^s ^- cK nB m_ xHE _ h7 ^ c.\x\H ajs xia| 7|#§ ^S°r£^ S^IS 4=^10)1 
A^S Ofasi ^|A|#(A/D) a*7|fe 14.3 MHz2| ao)| cc^ s#^o S ^zhs|fe. 7.15MHzS| ^ 

S 7WDi; 0i7|Ai x^o ( r^W^- ^7|0||AH A/Dffl&7|0|| ^llsfe 1^0|| 2|8H SSScK ufaW , 

o^tilfll §H , *H y ^^^E^a|=! Ajsr(s ys|s| ^a|o||c»|ah GCR ^J20)| q)#m)a| fl^sacH^ci 
acK °J^°£, o|HHoh sHSt! 4= ticK tf^«lfiGCR*!fife D. Koo^MI Sioifj n|&§^ 

^■7H xil 5,121 ,21 l2(^Ha|°J as ^2 x||PHA216672)o|| 7|*He|cH ?M. 



^xi|5Ho| ahgoilAH, GCR tlS.^ tls.y[^^\ u JHX1|S-e|x| ^31; 2fa| o)|M^| °^a| 4 . 2 l|]a| 7. 15 

MHzBflS^*fe 3iSa|Q|Sfe ^ehuia flo|# , 4.2 l-H ^1 7.15 MHz ffl*|s| GCR ^ 



CL^AH, §S7^ SHHSI ^Ai ^flSWI AJ5|S^ ?jCHB^ £jj5|| ^=0)1 *i ^ B 2| 

aim gjg s xii^fe 3j 0 | uHhsje ^ ?jcK 



£ 1A SI 1B^ M?1^ A|?ixHy S AH ali^ A|£_k4TV *Haa| S^^ah TV ^ ±13. S# 
£ 2^ E 7|A||e s^|o S a^£| Koo xi|7H 7|S(GCR) ^J2» l-h&hL-H a=| , 

£3?^ ^go|| urn xii 1 *gx|oii ah y 7|^s| agsfe gJl^ 4ekh^i, 

£4t^ ^go|| nl-ah xil 1 ^^a^| cHSofe a(| y s?i 7|#°| ^sm« *7hs qEN7| £ 3s| H_hg°| 

¥^ ems L^E^LH□1, 

£ 5^ g^goil cLhsh xi| 2 ^SAK»| q§sfe S?i 7|#s| ^gsfe 4eMj1, 

£6^^ ago« t^ap xi| 2 ^Sa^I tn#Bfe A(|y a?i7|#°| ¥?rS l^||l||7| ^|s« £ sa| 

£7g & ^S2| tCj-ah 0||^ Xi|7H S|S2| AJA|01|°| fS£f ^E^LH^. 
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£8?^ gtSoll h[r\ m y £J1^ fl» *|a|7| a|ss| ?H^H# l-|e|lHcK 



M tf go| AV 7 | 9 &0 | ^Wfe *0|ch 

m ygo| ^ = asjs djj H o| flY0 || S ^ £!3ltt ^ Si^lfE *J*|| hHho|| fl*i *Hy °| ^ 

sst# fli^sfe g^a a; tissue aoich 

m a go ( aj S0 || [[(.£[._ # aj aim Aiwa # a| * H y s A |a aj^( x)# g#sfe E_^l« Sl^M, a|1 

^3>(x) = Aj S ( y )^^ ^i\S\a\ i 0i7|Ai Aj2(y)fe A|£| AJsfrW gA| j|] y a # ^ i H0|| 

ai8H sirs ¥ aj^(x)# siw. ^ss gji>: ygoii cfig^ ais^ y 

#*J *H s —I *H3&ch sflHaal [-L, M]o|| £|^H *H#E 7|Zi-o|| h|S ojgi^ai 

^°i ^sus *hb# iasi2, oi?|Ai *ny gjB^ m+l4 gyi sji^ ±*h« gj« 

^ fihg A|l aj^ (x )o| c-l A h# s||gg(LS) ^S** sst^i. 

Si, £ WSOII LChah, #AJ Aly AJ^( y ) 5 -AJ^7| *|£h -AJ i|^c|. Aj Jr(y)i= A|l AJJr( x ) 

*H = # #4=1 ^ noil 2|sH *s] ah aj s(x)# £ p(2, ah aj 2 ( x )- # aj jHyou o, 

§H S#E|H, i!s ^5H# *|# - th g 7 |g A|l AJ S ( X 

REF )# 7|^5|21, 0^|Ai, 7|g. A|l aJ^( Xref )- SAJ *||yo|| S|sH g3ES|X| A |l AJ S(x ) S S.^C\. n\X\H 

S.S., ^aJS 4!£(y) SU 715 a|S aj^( x 

REF Wi w#^ei * § hi *ny oj S >. y§0 || *ny £°| A|a^# gji^ age 

#aj ^ya| ^S^M flisech. a||w a o| A|f!^ [-l, m]o|| s|sH ^IfiS 7|LKHI «IS ft& 4»2| ^SH 

S a|1 aj ±(x) o| ±^2^ cj s^cK Ajg *||aa(LS) ^§4* ¥7k£ 

^ ttgoii nie 4# a^ae dass^Ei o ia 2H ^ # x-ip^fe ^# si&ck oi ai^s* 

Sl«m, oi7|Ai o| ds(y)t 5S*H:|. AjS(y)t a|1 d^(x)4 #d #§H #4^, ao|| 

£|sH 2«^^ * ah ^2( x )# illcK ah Aj2( x )t ^^h# ^ al!4. #^ xHa* •yA|yo)| 

^we|ji, oi7|Ai ^^^fe *Hy g}goj| cHgsfe &s\ a|?!^# 

IfL^I. 

oiffl^ Hhg e o, x|| gs^, oi7|Ai ^al *m±S= [-L, M]o|| ^It^ ^IZKHI n|S 

^^^S| #&^S| ai^S t°J^ ^ L «5OT2, 0i7|Ai «flH ?J1^ Bfg^ IVH-L4#^&?Jfi^ ^# 
Sl^ B>g ^¥HS A|l a|2( x )o| ^uHac| ^ ^ H y ^o| A|^j^# Etf|-= £|^ x||3B(LS) 

^0,1 cog^- ^y Alfj^oll &lg^oi AjA^ho^ a^g^DK 

^ agal EE c\m 4'A|oi|^ 4!sis^e| ^y ^££1 2N^# *(|7i«fe i&W. o| &A|fe dlfi ^^J^ 

^E># il^Jl, 0i7|Ai AJ S# S AJ S ( y)# £ 1 & cK Aj S ( y )- A|l AJ S ( X ) 7 ^ SAJ ^ya #SH #4E|i H0|| 
a|5H 2«^S ^S| A|l AJ^( x)# i»e|2, 0i7|AH A|l AJ^( x) - # AJ ^yoi| o N S#E| H, *7^ ^2 

Zitt. *\& ^E.* 715 All ^s(x 

REF )» 7|^^i, oi 7 1 ah , 7|^ ah d^(x REF )-b #d iSflHoil a|sH S^£|a| p>^ a|i aj^( x)# ^%^c[, ^aj S 

£!2(y) Si 7|^A|l ^^(x REF )0|| ^§AH^ ^y Aiy -^ # A| xHy# AJA|^o^ AIW^ £ S X\\gZ\c[. A] 

i ^ss ^y oirn^ ygoii cngsfe^y as) a|^!^# thftshi, ^y gji^ y§s ^ysi ^§ 

St« ^151^. A-Hy sta| A|^^ t [-L, M]ot| s|sH 7|^o)| d|g °iq^°| ^1 ^°| ^gUS ^y# 

i^lll, 0i7|AH x||y g[§s M+L ^§y^oi B ^ u h a ^uH # 7W D1, uj§ A|l Aj2( x )2| 

^BHSch 5|cK A^g th7 j| - xi|^g( L s) ^§t;|# ^7|£ SfE.t|. □|x|°|o^ i m Bi ^ aj^^^^ 
aH^ ^£9 2R# xH|7i^h^l ^IsH ¥SS a|| y ygoii xHy ^°| a|^^o|| yg^oi £\±m 

# AjA|^fO^ ffl Ei g Bhi s X||g^D|. 
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a&4. 

& ^92| M 7 | gy 7 |E^ ^ S nj ^gg ohEH 44M] = S>0| M ^go| AjA|0i|°| ggofl g Z]\ 



& $m tv h^h-xhm A|^gj^ & ^ss] ^ s! s## 44^71 ^ a^£i2i4. 

t^W, Jl±^-m?i £lf & gM|A|0|| 7|X(|fhcK H^E_^| 7H *[|y a oy # Alg gjg = M ^go]| 

44 LS 7|^» A^Oi gAJS^SU, OhEH *7h£ 7|*H&4. D^0|, 3|-7| ^g°£^Ej &t Xl§0|, M ^ 

go]| ccfah LS M&V n« S§ ±JH isfe t)°| £|-y°| ai!# *ll^&4. 

£ ^7| jisi&cK «}s°i s|c^ sop^xis a^, s^i ^4^ as47i 

^I^H S# Sfit as ^ ' ei#4 M7ig# 5|*°£ tisfe *Hy 7|# 

# 4= 214. oil* MS, CATV *HU<>II 4*H, Sll^ So|^ 7|3 2psec£! ^d-SS S*|e|cH °14. a* 4 

Z}^o|| c||£h zj 0 |°| b|#(oi|, ohsH 2o|| 44 a£(y)4 &4 a|^o|| ^ ^(N+L))o| 

a*n chs^oii cH&'^sie^ai^'aMeMHfii u|#s4 4s 2^, ^= mtjsb ^ S4m ^ 21 

4. £ ^go|| 4# *HB ^ S! ^41! 4SI a ^SH(SVD) 7|## *7hs 4S4£- &\± 

(ls) at 011 a oi&hi 7i*eh s^44. s&, ^aoii aa- ss7i- a§4^ §¥, 

§*l|fc QJ^43 LS oi|* ^ilSAi c^l 2M*im ^ 214. 

sii^ e># ¥§4ntsc nL±=-n7\m *nm, k 00 gcrs4 9374011 h 2011 4^ 421 gcr ^j^^ 

lit GCR^ A^gcK o|Bl&GCR a^|o|S A Ji£| B ^oj 19 -o|| ^ 

6JS4. ^7|o||-H, aSfi NTSC Eho|g synch7^SS4. o|fe c|x|& ajs x-|£|7hni^E Se ^ # ^sh^7| 
A^a 4= o|cK 7iE.h3| sh7| ^|SH, A/D 3ft7|^ S&l ^4^a| 4^£J 14.3 MHzSl ^sg 

4§t.^h *Hyoi ea**^i st^u 7ra«hfl. asa gcr ds^i 4# *i^atsh7i 

^i^h asacK a^s gcr ajs« ei^isu, *h^^i °|sh 4*^ aj S# ejA|»o S *| i ^ s 

*H«2i °J1^ Hhgs ao|cK 

0|SK E 1A< SHW, TV ^3ia#gS2| ^gO| 0|f-OjS4. ftSfi EfO|gjO| ?as|7| Dfl^Oll.TV 

^HB-B E 1B0|| 4e^ td^ah &o| siefsieJ a|^ ^y^AH £lgl ^ ?icK cc^^^A^, m ^go|| oj 

x|| 7H ^S£|4 ai-^iBj-, ^r°fe 7hSo|| ufBh £ ibo|| 4E^ 44 5>o| HSl!^ gJ44 *H 

as ^ si 4. 

M ae a|^^ s BjuhSfH 214. 

E 1A# 4A| ^401, 14.3 MHzO^|A^ sf#sfe c| x| #-o^SZL(D/A) fi&7|(10)# 4§S°^ oWsn 
a^slt ^#(Xn)s GCR as* 4e^4h 7h§^AK o|oH, o|^n aj^ &5 eJs(12)s 4 E H t!i *m m\ 
a-\ wg5|2, h(t)» *9££ 4n, ^4^ w(t)s 4EM ^7^o| gao|| °|°h g*t^ ^7|oHah, 
4S(y(t))a oh^n-c|x|iKA/D) g#7|(14)# a^s^ 14.3MHz2| ^4^o||Ai ^#U£ch E 1A ^ E 1B o|| 

4Ehtn 44 aoi, ^a^ ass| gigy 

n =y(nT)s 4EKHH, o^|ah, T^-a#g ?i^o|4. ^#1!^ Med^*HB« 44MI^ h 

n o| L(t), M(t)£S2|S 4^(^, 4^[-L, MT], EE^ ^#47)1 713 [-L, M]2| °J^^°| ^o|| u|g g^o^ 
^S4t 3°, 
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o\n, oi7|AH, T ^ A/DS#7|(14)2| ^ISH L^0|1, p=min(n,M), w n & S# 4 H £o|ai, x x § S°SE ¥ 

S=U, o|«h ?J3j[-LT, MT]fe ZJ-Eh*| °M ^-l sH 7J3[-L, M]°<£ £ed« 4= 5Kk x 

x o| n=0 lHx| (N+L-1)o)| q|sH ^ a||eo| gj- d^eei^ -shAi y(N+L ) xi = T (N+L) x (M+L)h(M+L) 

x1 + W(N+L) x1 (^^ 2)# 7|s S - oi 3 , %xKy, T, h, w)4r #7|tf ^0| H7|°| d|| 

nvi = (h-i . h- l+1 , h^QT.y^,^ = ( y -, , y -, +1 , y^T.cy ^A^h W (N+L) yi SSI* ^ a?, 



m 4|S2| S^ISS *§A| o||Eio| p dj«H t§ 

a 

0| *Xjxh 

E 

* ^o|dK oi7|Ai, P =2°J ^SScf. ^— — flsH ID -^' t## 

2| S!0| gJ 7|5 d±(x 

n )2| fioia^ 5|§ jjo^ *||S|SHZlfe n|S#^ ^S) XH| 5,047,8592 §J ^15,111,2982^1 7MS Hh 

ah ^o| ^ AiMo| cii^w-Aj yw^i 7|AH£ ^a^dK oi|» #3, CATV «HHo)| aifi- °JH^ &1§ ^§ ?l 

3 2psec0|tK -m^|^ §g^7| flail. *flB *|g2| S3 4*1 EteSW?J4. 

^7|o]| 7|xH*h uhsf ao|, A|^i^(xn)^ (-k, jt) H JH°| ^7| x 

n o| scj]# x n o|| a|sH S^S m°m s|^a| «hho)|ah cH|l^x|-^ D (]^ sjg 4= 0^ omck o| 

= o|e^*[hh h a|^°| *H a«HI &&Sfi7h S#°H o|€H S5l 4= 2|n|£W. o|e^s£fe oh&H 7|*H*fe ^ 

ah ^0| °f£h°| t h££h b|Aj&j 7|g0]| o|^ H - oi dK ^ ^ So) | cc ^ ol g ^ u_ h a 7|*H*M Sf\ 

8H, S#o| ooiahi, =, s# 0 | ti|)# ^S#4= Si4. 
A. smo| n}| 

w=0jJ tm, 2) ^jS oj|*fi| g^iou, ^| 1 ^S^oll LS ^H^^e sh7| 



°S ^I^^U, oi7|AH, ¥(H-B!aoj(cH^) ^u-|^o|dK ts| E.^ St ^(SVD)# a^&o S m| > n °| ojui^ 

T= USW T (^nM 5) Bh oi7|Ai u S! Wt "|^a 0 |2, st a5.|gs{ Si }2ha| wjh □HSa^o|tt|, o|fe 
Tfi| EJ-SJ ^o|Dh(=, o|#^T T T£| 2^*|0|Dh). ch#o S 
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T + = ws + U T (^a 1 ^ 6)o|2, ojy\M 




smwo, Ahgsfe 5!o|cK ofl# #S, o|# 



T T y = T T Th(^*^l 8)2£ LS !|aS2£«| 2§ Si^K 

o*aw, ^ 2 ^71 



¥ ¥3*1 



T T T = WSU T USW T = WS 2 W T (^*W 10)^BW,(T T T) + T T = (W(S 2 ) + W T )(WSU T ) = W(S 2 ) + SU T = WS + U T = T + nem, 
^&SSIH^4SS ecu, 



t &o|*F «FcK d^eba 5 a|ch|a| ojo|o| § S (oi|5 nHSo||)fe o||Ei°| t§2£A| Ss|S 



0|| 7|S^0i | | h | | 0]| °|sH o t ^£| cK D[ |EEa^ 0 |e gjg # AhS&o S ^ l> 



0]| C\\t]\ SflSHj 0||Bj£ 



yo|| H|B||s^, 017|Ai K (T)^TS| ^7j^0|i(TS| 7^ ^ u|€ ^ ^ 5=' "IS El-Si Sts| gs|S), 



0 

oil m& o)|sio|cK 
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a 

H 

B. S#o| 5xhs an 



3*f 



'afois' 7 ^ sgo|| ens s|^ao|cK 

® 



oil °t^a ^S^U ^ si-gc^i ballot o|fe- 7|xHs|fe *J*|oi|AH s-fhfjcK 



*im g§oi 7H^i£pi son ^Aj£i Ajs?^ be^# s^h ^ - a °aj , 
mm ls ^*nt chgjif ^oi g^sm ^ 5a^K ij¥ bchi ch«ii k=bb 



7|o|| w=Bv iJ ^ 2i°n|, o^|Ai v fe afo|E 0 |cK EhUStol ohy (^*^ 2 fe o^2^o| c[^\ j\ 

B -i y = B- 1 Th + V(^5 l ^ 11)o|fe V 7hS|o|E 0 |7| unroll 5||S^ ^ XI B7hE!-^at2J S°, US^f! LS S^lfe 



minu'uy = Th+Bu^S^ 12)SH^Sfe Etefi S^K^ 12)^ H2| SVD U B S B W B o]| °|sH B# 4eMi, y = 
Th+Bu» S B + U B + y = S B + T B T Th + W B T u(^^J 13)° 5. Ho\c[. 
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w B T 7^ino|7i uncoil, w B T u an mo\^.(Ew B J ,u u t w b = o 2 i)o|ck djew, i 2 )o\\m ls ^nn 

SHaS^K M4 ff^ 4£-i|Jn n«Hai(S 

j S! S B )°II ^BH=P- 1 S T W T T SJ B=P- 1 S B W B T 0|£S d||ebi>.( W gj w ) gj u|c_hej a(EaA(p) f A^s^ 

¥ °H^q^(T §y b)si *i^ svd» ^oia^. s 

B °| sW - oi 2i -^oii nfBhs B +Py = S B + S T W T T h + W B T u(4^ 14)& tf=a^ 13)M^ 4 

IB 

2CHI 4e^ Koo GCR A^g^oi eJels^K^ ^ &2| £1^, ^ 

£ 2°| H-E 1/14.3 psec£| A|?J3g 44t!!4. DlgO|, GCR 4.15 MHz£| 3dB t^ < ^^^ 3^4. 

GCR -ill 3:7 1- CATV *H ^ M^S^S g^, gim^ 1J0|^ 7|3L 2gsec2! 3d°S i^iS4. MT-(-LT)> 
2gsec o\JL, T=1/14.3gsec0|7| nH^ojl, o|^ 2)o\\ §°|1! ^(BE^ £jg So|) M+LO| 4 28Sg s| 

4g°l|AH, GCR 4§ as *H^g #§H (^«14 4) SJ 9)o)| 2|§H 44 *il 1 S! fll 2 

ta 

a| anfe #o|& a|4e|2s £R£!4. ifi, cHiei^ dB ^ISJ<*|AH xflag o||e)(se), 



°J Sain 4. 

o|3F s 3# 9ss(o|, &g£| 24Sh M+LOll cchB(- x|| 1 *§4 

E 

: ' A^Oi W° oiffl^ d_ h g # 4e^4. £ 30)|Ai, *||y oim^ "J§g AJAj( 2 0)S5. 44t!!4. '*H^' 7|2 

(22)S ^a| L-^tH 7|cns|fe °|fi^ &|g &o|4. £ 3o|| i^oi, ^§Afe Sts(^, iibHH S#) 

% *U3*HH, ^(20)-& ^*]|S 7|D||£ &lg &0]| b|ja*l- ttH ?9^2| 44MPI £|*H *HS2J 

naq. *f|tg olffl^ g_ h as AJ. 0 |& A|7_h0|| h 

n s| &o\\ cHgsu, 44s| eJs^i c|]g&4. E 3e *||1 




' A^s^i 7i|^°| a|^i^o| zlei]^o|cK »Hgo||AH 19s A|W3h 2 7Ha| =a|o||a7h^xn 

(19)-= h- 

2 as h-, ztzm h n son cii#ecf. h 

-1^^ h n o)| mg^fe xHa °J™^ &s ej5:(21)s i^^O)|^ °^A| 

gJl^ emo||AH ^SW, ^ ft!s(23)o)| °|§H 4EFtH4. H 3°5?N =^ 5tl50|, S 

7|dHe|^ st§ a^|°| DHgg dH^ ^§9 SE^ -58.1 dBS ^S4. 

o|^h £ 4# 9i«[o|, i 32| SH^ ^gs| cHg^fe ^nK« yg« ^e^cK e 4ch|ah , xHH yg 
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e 4J-tH3o)°s 4EftHcK omo\, i 4^ y 7|^(32)-^ s 1 *^ H J§°5 ^ T*Hr £t§ s l 

7|cj|5L|^ ^S&^h H 4fe S^(34)°S l.|-e|.uH uhsh &0| 0|#SKfi GCR£| ^HK'-Wgsl *!^# L-l-Ej-tH ch. 

GCR t!5o|| #shoi, ^ - Ajsi^ - SM(¥5o|| ah as &! i>(36)^ ±|gf|)# s&^i, e 

gjs| dslfi 4= 81^ 3S(Si BJ i>(38)S a&&cK S2(38)S ^"iE! GCR <ij J>2| g^g 

y§ ohmx|(=, H|g)s dsie^ aifesios y^acK 

£5^£6g 2421- ^iJ & M+l_o|| cpH , s)| 2 ^3*1 

H 

oil c|)°h uhg nj -s^ Hhsoj xjss uhEhtHcK gafEoll cfleh o|E^ x]\ 2 ^S*h2| EJ^e £7| ^ 

T 

t t °| qj^ zvs. t ^ g^s 0 °s ^gacKa^E ^iiE EtH-S^£ ^§ ±£S M&°W 1^° 

gJli^ *H£o|| cj|*^«at)SE5o|| u^fcH l>o| etz>£|SFs|i, oi7|Ai, gJS± Et 

§E 4 lA J(40)°s l-Fe^ck £ soil a^of, &2| fllg^Ji, 4 lA i(40)E ^ 

7|chs ?Jfi^ ato|| b|jnan|| ^3*|°| l4e|l|P| ?-\m -ygm n a cK ^ bWi £ 5^ *il 

2 4Wh 

n » a^*^ 7)1^21 -M£!±2| asHH0|cK eggs »hgo||AH & £ ajs 39^ ±| g °h 2?H^I ^e-l^i^^h 

ofe Soil ^s|«HotecK h 

0 4Sitth n 0|| CDg^fe^SEI 2JH^ yao| ^1-- &£ Bj2(41)S ^g=|C|. S^E0||a^A| 

*§g gJl^ &%°\\M vimtW, &s eJS(43)o|| s|eH u|e^cK oiS^I £ 5# ef^al #£t> 6 

LHX| 19°| A§#Hj^°| Wo| x|.0|0j| -M^(40)O]|Ai g^^Ql. 0|4r ^gx|7|02^o|&3j#i-M^L||fe2!o|| ^s|sHo^ 

m. 

£ 5S| ?Jfi^ tHgofe xHy ^-nfr e}g(^sHrO|| q|°h ^nf^ y*2| *]=)E ±Jtf(50)°S 4Ehfl 

' x' 7|2(32)» sSSfe ^^(52)^ g^ia *m 2J^^ «J§°£ Y E H fl^S ^§2| 7|cHe|^ ^ § 

ficK E 6E S^i(54)°S L-|-E|-tH ^o| o|^fi GCR2| ^4^-&t#2| u|-E(-yj c|-. GCR c^l M ^|^h £ 6 

°£t e 1 & 4 s ?i^o| &2 BdS(38)^ ^"3^! £!3|»^ E*fe SM 9^o|| ^g^oi 7.4 m*l 16.6 EhflolW 
dH ° 3^2| °j«2| Hhgo||AH 5t^o| o oi|E^ Hsi^|^o]| ^^^fe 5ie *o|Sc|. &a| °t 

sWS, H J§§ ?|cH2|t Sfls^l S*|Bi, eigs 7|q|E|^ ghgoiiAH ot Lh sjoitn^K 

e. 5 si £ 6# s\m 02s e.^ &*2| sis- SE7^ ^as mi^w, 7hs- ^-e e.^ at#2i s^sfe 

^# uig°^AH g^a^K 242^ M+Loll nflsH, o|e« 7|aH°F a 1E £|^2| SE ^9o| 47H2| ^ 

■S-E u^°SAH ^olA|^s# qEKJjcf. o|M 4?H2| <t_m Ztm& 1x10 

4 n|e}(0|©K 1e-4S ll^^cK ££oh, t 

T To|| ^uH^^h c^fflTil X |- fo^i o> cK oi]m sfii oj^^fe T 

T T2| SVDS A^^^i Ahga ^ oi cK T 

T T2| SVD-1 A^^i o|EH«h a Ai gj ^ o^Ahg o| S[] ( ^3kAi 9)0)1 o|gH ^g^^ 

B 

# ^S^7| AhgS ^So|cK cHeho^ ojtH^TS! (^^' 10)2| ^t## a^^o s ^ x h § s - s i cK 
¥ a °, H2fe 4?H2| Ehgj g^^ol s|^ S E# ?j7| uHHiS Ha7h Xig# L^ltHciK ^«h5|os, at £J 

ffl^ Hhg a0 |( M+L)7^A|^(££^ a^l€!) 3°, S*IW0|| 7|AHS 0|^oh7|#g ^HiA|t ^#°| £|Mo| 

^# ^IsH ^ Xm. CH^JOII M+L0| ^#7|0||/H 7hffl£|^ S °, USh ^0| U^i^J ^ # o| & oh^| 

oil ^a|^ c^g d|Aj S xii^ 7|#chi °|sh dtn ^# 4= aich. 
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M+LSI &o|# £h?^l *HB gJ!^ ei§o|| cjj«H a 7|| 5 AFSsfe 5Jo|dK 

0|OlAi, m+LS| ^qo|| sj^sh HS^fe ^ S°|-§4. ck§ as *«yo|| cj^, M+L 5 



s 
I 



oil tHsH gs^li Ah ftS cf. 



(s, M+L 2j &0|o} ^ # o| g^ioii dB0||Ai SE^| gjSfe -58.12 dBo|| udB 0|& ££}a|7|x| Sfe 5d cH| 



0 



# AhSsfec|| SioH £^ cH^°| ^£o|| g*i ^-sJSMI ^ 2i# n m\ m^oll flAi 

*Hys| #B|©W| 2# ^ Si E h a 2S^El S# «xHA|oj| *1| 1 



0 

s| SE ^iyo|| u|SH *^ cj ot S& se-shs 5Jg §H= oi cK 
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s# a 2 7\ mm ^ xm. § as em G 



&o|°h A^ 0 | & SE# m 0 |^ oi S A_djg ^|- # ssHsfji, 20-307Hs| g§ ^ Ai|Eoi| cHsH 

*|CH ¥S cH| SH SE» IE 30|| Mi^cK *|| 2 



oil man, uHBjt! SVD &a| =^ §^ 40|cK *)| 1 



oil COSH, 2J\A g^2| usiEIcK *||1 a]|eo|| c(]sD, ^aj g^ 0 | n\\2 M\!=o\\ c^, £ 32| *l|3 
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&#si ^wm\ 2ns.\ *m T-51 1 stoii 

£J S^Er 4.2 M|x| 7.15 MHz a^|o)|Ai ^H^Tll 40)| qEKUin, Sfl£H! ^H^l Ehfls fiSei y W # 

0| °t 7.4 Lfjx| 16.621 £?|o|| CH#&), 0| gejo||AH §#s ws. SNRO j| xi^A|^lDK 4 . 2 7.15 MHz 

§mo|| qigsfe EJ-SJ ^(^, Mc^e ^1*1^, o|3do| o| §«o||a| ^A|tjfe 

3Mo|| 7||*d€! ^S0| <£o\*\z.\. oi|» 40 dB^I SNRM ^1 sH S 3o||*j 



a 

oil ch&SE, oi7|AH 

s 

oil CH&SE^ 4?Ha| tH3j£] dBO|n, *7hs *1|7H i*o| 7.4*1 



s 



ell SEM^ CH ?fs: th SMch 



^a|ego| o|g^izfe a^o|| b|*oi VM\ zf-ufr 0)^0)1 flxi ^ ?J1^ 



^ fic| ^ a AM Cj ^0[X\7j^[ EE±z ^|E|7| oH@o|| S#2| 23 SMI cHsfl Mch di ta^cK XII 2 

A^| afft 0|Bi& *^2| ^Aj A o| S a a §y ^jxj B o| A |*| dgj, S o|o,| 7 |iSfe 3°^ 7|CHfl 



ahcii chsh goisq. 

^agll^-yg ±®( M+L)o| GCR ^ss| ^?Ho|| ^# m, (=^a| 9 )o|| 7|*Ht! x|| 2 



T T^ cHS^o|7| [fflsoll, 2?H2| "fl^i #^H* ^S^7| ^|§H =^7|o|| 7|?*£|oM sfe ^# St#2| S*)l=^ q 
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CATV^I xi|7H» ^-|SH. ^?H( M+L)& 28^ S^s^l, 564^ m^l^, o\7\*\ N§ 

16)# A^sfe GCR AJsal ^##°| ^sl cHS^i, o|-^ £E 2oj| qefLfl Koo GCR a_I <H°| n|g 

o^i 9707Hs| 406+564=970)# 2|n|t^K 



a|7|(DSP)2| ^H^?l|cH^. ^fit! 4= 2i^K BE°h, &S1|ol| g*l£! ^o| wieh;# q| S D |j j=£i^°| -a^ °| 

n 5NA| A^ga ^ oi cK ( M+L )*( M+ L-1)/2a^ TOj|AH 00|2, ^AJEI AJ2 WjEiS 2>t 



s 

6 

oil cHg*W, S tfSo| S! S*|o|| ofa^^7|o|| 2§£lch o|« °lt^ *HH ^&€- *|^s| 

A|^°| 9Efls a^gcK 0 |« THi^t eiN^ *Hy ^ oils $\m na&Q. 

^AJg U\C\3. il§L^ &0\& X[oJ A\7J fi XI^S §121) g^Hj Aj S o| ^ g£j g 0 |^OiS 0||2* *^ 

7^ S^S EE^ AJS ^EhtHdK A|7} g9Jf MS, ^2. AJS g£ S 

Oil i^*hfe gJS|2| 0||S AH us. = £|-o||sah S*^, ^° a|Jl g£ *0]| «^ Sfe °J°|°| 7^|t S^S-0||S B^ 

£ 7^ o||aa| ^ ^|7i^7| ^|^H a^ ^ ?i - o,^ 7\^f}cl hr a E i(6l)^ i^^.-o||^# ^| 

7^S^7| ^|§H A^ElJl, ||R m E i(63)t SBI-OIISS *I|7H^7| A^SlcK 

u|c|° Aj 10 | ^Aj£|i, o^szi-c|x|^( A/D ) bi&7[(65)oll 2J^£|i, l3||u|S AJ^°| ^5) #|§U §2h5j 

ahi^h 7|5(GCR) AlS:^A^ §mwo £ A|§ aj^ -^a|£|cH a\s\ o]|sa|(67)o|| *na 

saho]| ^ahSH^f! o|im 7|s AJ^^ nHflls ™b||°j ^o)| u|sH,-a#US S^^£8o|| s.c[ #m\*\ ^1 

tH ^b|7|(69)o|| ^£(cK aj s Di|jiE|(ROM)(70)e GCR2| o|a|xia|£|Ji 7|^=| Hia# ffsfi, u\ 

E](67)S| L[]gs CPU(72)o||Ai (ROM)(70)°SYN GCR2| 7|2j£! u-|go|| a|JH£|Jl, 0|EH «h u|jji^YN 2| 

^ ei#e s agon cti-Bh 




^7^ lEi(61 SI 63)oj| CH eh 7||^a| a|^i^# °jA h ^ 7 | a§ a - ?j i cK 



gfg§ 7|*HS E 2S| a|7J g^o|| LhEhtfl ufsf ^o| Koo GCR aJs# a^s^cK o|aq GCR-B 

(ROM)(70)ol| 7 |oh^ Aj2;o|ji(o|7Hq) (ROM)(70)o|| 7|°h^ 3t|a|S ^30|cK m gjg= K oo GCR 
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tlSS Ahgsfe 5!C»| ^}t[0i 7\n*[33LX\°l, £ §*g0| l^SS 5^°^A| A^H ^£ A|*j AJ22| oj 

a|o| ^go)| 61*11 4= o|«H««ot ffch 

■B^l ^ll^^h fi&l(61 S! 63)o|| g^El *, !a||b|£] 4!£7h o||a &£-o| o|# fjEjS #sH 

IIR fflEj(61)2| c|*l#-oMSZL(D/A) He7|(74)o|| o|* u|d|£ |a AJs^Ai 

cf. 



E 
I 



¥3^ 



0 

*i at- 

0 



^ SS0| atfe WIW t*}£J 3«f£s| ^EfLfloKs, 2 10J| L.(-E(-tH S>0| le-4 n|E}sj LHJ StS 

*l StS), no|| cchah ggs| ^t[o\\ SE fief asm, s||2 



£| SE S &S2| ^AH^oil s.c[ Vs.*[c\. 



0 

0 



= &m ^?H( M+L)o| GCR ^2 ^=Hfic|- «aj cj sf # g°o|| s§| g 0 |£h -fijo| 0|^x|^ 

^IS i^cK ct^Ai, *i|2 



B 

0 

# AhSSfe ¥ 3^, 9M7h ^Ef^ q|s|fi| 8!¥o|| S3 SSSM Sf?H l-4 aisIST ^ alcfe a^o|| ti|*cH aa| 

^aHf= m^oii flxi xny°| #a|sW| S# ^ Si^. &a| 3*11 fl*j *nyo| ^§ 

s w A ^E| aa7( . ^o^ol y «o,| 213 ^ja| ft - jy- g^=E*F °d # - 01 ch 
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aem*hS, £ 27Hh| *H^(LS) o|s«hoj *t|y# ^l^fe gftj SJ &*|# x|| 

521^. ztztsl LS £M7h ^44= ^^o)| gg*W &7m EE^r 4!s|«- 4 Sicfe a^o)| h|* 

ol na| S*ll ^nK* ^1^1 S*i, a^^a^^i, ^7hs *HB SgsM *|s|| 

A|g ^i>^ Ajgsfecil Afgsh7| ^|sH *Hy 3#£!cK fclss^E] *ny fll^sh 

7| ^thTVi^MI^ A|^ a ^|Ai, LS zfly gjfi:*: em £^7| ^Sfl AhSJElH, 0i7|Ai, 

& =LS\ ^m^t}^m\0\\ &Z:\0\ SWf| L|-E|-L|| Jl 7|Xfl*rax|ef, M ^go| £A| nj Wo,^ ^4*1 gfe 



(57)39-21 M/# 

aw 

^12 §d *HaS^E| d±(y)»^d^fe ^l(0i7|Ai Aj^(y)^ A|f| A]£( X mS£! *HHS#«H * A|fj 

A JSMI iSfi); a!#d ^a&# *ny oim^ ygo]| mgsfe *ny &°| a|^# >4g 

Sfe EMI[op|AH, *flBas| a|£|^ [-L, m]o|| s|sH *l|»f! ^IZKHI «IS SJ^I^al 4^1 ^fif^S ^S^*Hy 

4JSMCI- A^| j||y ^o| A|^» EMfe *IISB(LS) ?§4f 

*t! AJ« SHj. 



a^a-2 
B 



[Q^lA-j, Ta| ^-oi-g!HO|(cH^) gJbH^olHl, ^7| 



= S xilgS □H^^^ol^, 0i7|Ai n =0 lHx|( N +l-i)o)| qjsH, x n S7|§ a|1 dS(x REF )a| 



ShA|^^ 0 |Jl, 7|^A|S A| S(Xf 



Stfil #fi A|f!^ 



<# Sttm^, NSx n a| A|g 
:0|C|-] -cH5J ^I^B(LS) ¥ 
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E 

' 4gsfe 3# ^7^ sfStt 



*m&oii A-ny ^o| ^mn^ spi ^smt-76[o17|*i, ( T t t) + t t- ^ ^y^m, t + 

^ja| ^cH-SjHoKmsf) oJiH^oU, Sh7| ^*^T-77°S ahI^ei £#£|z= °m^oM, o|7|ah n =o l[|a| 

(N+L-1 W X n § 7|£ ^ll ^2(x REF )2| = g &°| AlH^Oli, 7|^ A|« aJ^( Xref )^ # AJ ^y^ o| 

m S^£|A| P>^A|^ AJ^ X# S *h3^ NBXn O| ^A|^°| gsg gfo) , y^^Ajfj Aj^o| 

» 4S©Kr 2# ^7^ 3E&Sfe #AJ ^y AIM 



*il 1SM SJcHAi, ats| a|^» >4 # ^- c h3j | 7( . ae E.^-at-&sfl(SVD) E>iJ S^sfc Ettl 5U SVD El 

U &°| £ |2Ho| a ;[§ o £ HHE^XI^ ^7i|» *7hS Sasfe #AJ * H y Al w gjg _ 

*l|4»o|| ?!o\M, SVD Ely Staj i|5ja| ^# EWm (i ) 7 ^ t ^ ^o| ah| 1 °| - # ^ n 

% (ii) LS ^ o| ^ oi|BH(SE)7h ^cH^ nfl^l 7^ Els #7hSfe Tfl^Oj 
EPll» iSsfe #d i|y ^ ^ 

fl|4SH»| 2ioW, SVD Elil as| 4|a|s| ^# g££ H-|a|-b E.W 1x10~ 4 d|E>s| asi a# Na|fe S^sfe 
^aj A|B 

All ^(x)^ £AJ #S y *o| A|lj aj ±(x)# Aj£(y)S -Aj sfe ^EHAlti ajs(x) 

^ #aj A ^y ajo S aj^ ^bh # 7hS);SiJ *H«oi| °\m Sse|x| p^o A | S aj S(x)# a^sfe 

7|$ A|fj AJ S(Xref ) # 7 |2(Sfe g^A] AH y °| gt« *H|g^ *H ^ *H g 

Stfil A|^» ^g^ 7 | -AJg .J i(y) oj 7 | 5 A |g AJ^( Xref)01 | HhgAHoJ ^El[0i7|Ai, A^ &2| A | ^ [- 

L, M]oj| °|sH fllel-S 7|?io|| H|g ^oh-o| Ay #1JS Sej^*Hy# *Ha ^'B^ Wge M+L^ 

Sfi^ ^# 7^|Di, olfflA AI||° A |g A|5( x )o| -A.BH AjsMDh wi, ^ 7 | A|g A^o £ | 

^ ^lga(LS) ^Ah» *7hS 5*^]* SSSfe §A| AIW A^^l 

a|1 aj^( x)7 ^ # aj sg H gjiFsU, no|| °\m 2^£i a|« Aj2(x)s it&sfe Aj2( y )» sfsfe aj S 

» ^AJ^- E.^I(A|1 A| S ( X )- § A| i|UAJo £ Aj2 ^7^ 7m);#AJ ^ W o I jjlgsl. 

t ^§3 A^ oim^ ^goii c«g3fe S2| A|^l^# Ahggfe iftft #AJ ^| *JA|7jo S A^« 

e.^i[017|ah, asi Aig^ [-l, m]chi °ish xii en 7|?joii ^^^£i ^tt^si Ajj#gfi ga^*fla# 

ifsH, °J1^ Hh#S ^3 SS^ &}g ^?H# 7^|^, ^=H^ A|§ aj ±(x )o| ^njj aj 

AJs#^Ei a(| y 2|^# ah|7-|^7| flsH, *ga h>#o|| cHg^fe aHH a°| #%noi 

^Ajg AJ^ §# AjA|7_hO S ME^BJ^ iPfe AJ^^N AH^ 2RS| A-||7-| ^s. 

All AJ Jrfx)^ # AJ #§H mmU, nOll °|5H 2||^=! A|ij AJ S ( X ) 5 JtWSfe Aj S(y ) 5 AJ^ 

#^Aj3fe^EKA|l AJS(x)fe #aj Aho^ 3#H | Ili AJiA 3i ^| £7 | S ); S A| ^ y o | 

t A^y &>§o|i ^g^t A^y a°i a|^^ # sstfe #aj ^y # aj A |^o S aim 

^7| ^|^H ^AJS Aj2(y) Sj 7|5 A|l AJ S ( Xref )o|| ^gAHoJ - E [[0| 7 |Ai, x|| g ^°| A|f}^ [_ L , M]0|| fi| 5« fl| 
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7|z}o|| b|g oi cii^ai ^#§1! *ti^*flH*S&*^, ?J«^ tfge glfi^ 

^ntj^ jflluj, ojm^ ghg ^njjs x|tj A|Jr( x )o| aJ^S^ Di M?\ *1I^S(LS) 

xHl^H #*|. 



EHHI 2|sH g^S tl^m q^#B)|o|^p| ^|&q^#a)|o| igsfe 1^13 ^7|. 
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